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Eodk, R DABE T LRP6 A K rs10743980 425 CC A AR B st F GI& T CT/TT AR B, Hik
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[Abstract] Objective To investigate the relationship between polymorphism and mutation of low densi-
ty lipoprotein receptor related protein 6 (LRP6) gene locus and bone mineral density (BMD) in postmenopa-
usal women with type 2 diabetes mellitus (T2DM) ,so as to lay a foundation for the prevention and treatment

of T2DM complicated with osteoporosis (OP). Methods From November 2018 to October 2019,a total of 136
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postmenopausal women were selected from outpatient,inpatient and community treatment in the First Affilia-
ted Hospital of Shihezi University School of Medicine. According to different blood glucose and BMD, they
were divided into four groups:normal glucose tolerance (NGT) with normal bone mass (group A,26 cases),
T2DM with normal bone mass (group B,27 cases), NGT with abnormal bone mass (group C,28 cases) and
T2DM with abnormal bone mass (group D,55 cases). The BMD of lumbar spine 1—4 (L, ,) and femoral
neck (FN) were determined by the dual-energy X-ray absorption method. The matrix-assisted laser desorption
ionization time-of-flight mass spectrometry was used to determine the polymorphism and frequency distribu-
tion of rs10743980 and rs2302685 of LRP6 gene. Results
otype of LRP6 gene rs10743980 was lower than that of CT/TT genotype, triglyceride (TG) and FN BMD
were higher than CT/TT genotype. LRP6 rs2302685 locus TT genotype high density liptein cholesterol
(HDL-C) was lower than TC/CC genotype, TG,calcium,L, , BMD were higher than TC/CC genotype. Com-
pared with the CCXTT group,the CT/TTXTT group had lower L., , BMD,the CCXCT/CC group had low-
er FN BMD,the L., , and FN BMD of the CT/TT X CT/CC group decreased more obviously. The increase of
HDL-C and the decrease of body mass index were the risk factors for the decrease of FN BMD,and the muta-
tion of LRP6 gene rs10743980 was the risk factor for the decrease of L., , BMD (P<C0. 05). Conclusion The
polymorphism of LRP6 gene rs10743980 and rs2302685 in postmenopausal women with T2DM in Xinjiang is

In group D, the glycosylated hemoglobin of CC gen-

not related to BMD, but the mutation of LRP6 gene is involved in the decrease of BMD in postmenopausal
women with T2DM and OP. When two sites of LRP6 gene mutated at the same time, the decrease of BMD is more
obvious. The rs10743980 mutation of ILRP6 gene is involved in the increase of blood glucose and the decrease of blood
lipid,and the mutation of rs2302685 is involved in the decrease of blood lipid.

Gene pol-

[Key words] Type 2 diabetes mellitus; Low density lipoprotein receptor related protein 6;

ymorphism; Gene mutation; Bone mineral density; Xinjiang
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M (HbAlo) , ¥ %4 A 3 4E 3 BT i (LS Modu-
lar DPP-H7600) il % 25 i 1fi B (FPG) AR % B g 2
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1.2.3 Hardy-Weinberg it & V- 78 A
HEAT ML O f5 A B . LRP6 3E A rs10743980,
rs2302685 i & 1Y 3 [K 7Y 43 A 45 K 5 Hardy-Wein-
berg P AHAF . 22 5 TGI8 L (P=>>0.05),

1.3 Siit2phb s ] SPSS22. 0 48 i #5447 %k
PP FFEIESAMAIIT R x5 2R, RH
J5 2253 AT R 5 22 3T ANFF A 15 25 430 A5 1 1t 9 Rt
L 37 B (PO 43 A2 () D) [M (P s s P o) 3678 . % B
FIRE 50 5 THECHERE LR B0 B L R, R X K50
KX K5 FIWT LRP6 3 2 7545 4 Hardy-Wein-
berg 8 14 3 i & A, L & LRP6 % A rs10743980,
rs2302685 i i 21 8] 3 PR 80 K Bk R 3 A % 5 D AR i |
Y 22 £ B . WHR, BMI, FPG, HbAlc, HDL-C, LDL-
C. TG, Ca, P, ALP, rs10743980 fi s 28 7% #

rs2302685 i ;i ZE7AE 14 AR Ky B A2 &, 400 DL
#H BMD J L,., BMD Jy A48 &, i FH 2 o0 4k % 5] 15
AL 2 Hr BMD 9 5% ) R 285 >R T SUM A 35, P <<
0.05 RmERAGIFEL,

2 & R

2.1 FSHBHF-RERKK 5 AHAKK.DAR
B AR S, ZERHASI R X (P<
0.05), BHBHFW. . 4LFER, WHR 5T A
H.BMIET A4 CHBREFEFR LLFERET A
H.WHR.BMI i+ A . HERW LG IT2%E X
(P>0.05), W1,

2.2 HARFILEERMMBIALE 5 A I,
B.D 41 /&% FPG.HbAlc & .C.D 41 #H TG, U
KoLy JBCr S BMD AR, 22 5 ¥R gi it e X
(P<<0.05), W% 2,

2.3 HUHBFH LRP6 £ rs10743980,rs2302685 fif
RUEE R B AR BRI A R R &R E LRP6
FEH rs10743980, 152302685 v i Kk K] A I I K] 4 R
e, 2R B g # R L (P>0.05), Wk 3,
LRP6 FEH rs10743980 i 45 TT FE A &I F1 rs2302685
P CC LR AR F B b i CT 5 TT £IF.CT
5 CC A HARERLY

x1 EHBE—MEBEIM(P,,P)]
215 n AR ) 4 24T BR (4F) WHR BMI(kg/m®)
A4l 26 65.00(59.75,74.00) 15.00(9.75,24.00) 0.89(0.86,0.91) 25.35(22.75,28.10)
B4 27 68.00(63.00,72.00) 18.00(13.00,22. 00) 0.90(0. 87,0.93) 21.00(18.00,24.00)
CH 28 71.00(67.25,73.00) 21.00(17.25,23.00) 0. 87(0.83.0.93) 24.78(22.49,27.46)
D4 55 71.00(68.00,74.00)" 27.39(23.93,30.06)° 0.91(0.87,0. 94) 25.56(23.37,27.46)

W5 A4, "P<<0.05,

x2 EHBEELREWNIBIRIEBEIM(P,y P ) x£5]
FPG HbAlc HDL-C LDL-C L,.,BMD
AR a
(mmol/L) (€ZD) (mmol/L) (mmol/L) (g/m*)
AH 26 5.03(4.37.5.37) 5.80(5.51.6.10) 1.25(1.04,1.52) 3.1040. 20 1.15(1.10,1. 29)
B 27 7.05(5.30,8.19)° 7.10(6.40,7.60)" 1.16(1.01,1.31) 3.20+1.20 1.17(1.10,1. 26)
c4l 28 5.12(4.45.,5.52) 5.90(5.70,6.10) 1.26(1.04,1.53) 3.1540.15 0.86(0.77,0.95)"
D4 55 6.99(6.26,8.20)" 7.30(6.70,8.00)" 1.18(1.01,1.38) 3.4540. 14 0.93(0.82,0.99"
TG Ca P ALP B 85 BMD
AH a ,
(mmol/L) (mmol/L) (mmol/L) (U/L) (g/mz)
A4 26 1.93(1.10,3.28) 2.27(2.23,2.32) 1.09(1.02,1.12) 80.50(72.25,89.50) 0.89(0.78,0.97)
B4 27 1.32(1.00,2.54) 2.26(2.20,2.32) 1.11(1.04,1.19) 68.00(58.00,79.00) 0.89(0.82,0.92)
Cc4l 28 1.27€0.74,1.88)" 2.26(2.23,2.32) 1.07(0.99,1.17) 79.00(62.75,91.50) 0.72(0.65,0.75)"
D4 55 1.47(0.99,2.25*° 2.26(2.20,2.33) 1.09(0.99,1.16) 71.00(59.00,91.00) 0.76(0.65,0.82)"

W5 A4k P<0.05,
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%3 £EBEE LRP6 EE rs10743980.rs2302685 i S EF R &M E RS HIFELL R 2 (%) ]
rs10743980 3 [K 74 rs10743980 45 i Jt [K] 4 %
215 n
cC CT TT P C T P
A4 26 17(65. 4) 8(30. 8) 1(3.8) — 42(80. 8) 10(19.2) —
B4 27 18(66.7) 8(29.6) 13.7) 1.00 44(81.5) 10(18.5) 0.93
Cc4l 28 17(60. 0) 11(39.3) 0 0.67 45(80. 4) 11(19. 6) 0. 96
D4 55 30(54.5) 21(38.2) 4(7.3) 0.62 81(73.6) 29(26. 4) 0.32
rs2302685 F [ 7l rs2302685 A v e R 4 R
215 n
cC CT TT P C T P
A 26 22(84.6) 3(11.5) 1(3.9) — 47(90. 4) 5(9.6) —
B4 27 22(81.5) 4(14. 8) 1(3.7) 1.00 48(88.9) 6(11. 1) 0.71
CH4 28 18(64.3) 9(32. 1 1(3.6) 0.12 45(80. 4) 11(19. 6) 0.96
D4 55 43(78.2) 10(18.2) 2(3.6) 0.78 96(87. 3) 14(12.7) 0. 90

I — R TR,

2.4 FHAHHBEET LRP6 FEH rs10743980 v s B A= Kl
(CC HHNBD) 5B (CT/TT H A A #5218 5 1
MHE R B ALB.C 4 # & b LRPs 3
rs10743980 fii fi CC HEH AL CT/TT 5 K #H 5L 5
MR bR LA 22 R TR 2#E L (P >0.05),

D4 #Fh CC A A HbAle B AL T CT/TT
BB, TG, w8 BMD U & T CT/TT A
Al R HA G FE X (P<<0.05), Wk4,

£4 D@HEHEHFH LRP6 HE rs10743980 i CC EH

BECT/TTEEBEXLREWMIEIRILE (x +5,7n=55)
it H CC HeH 2 CT/TT 3K
FPG(mmol/L) 7.23+1.78 7.744+2,00
HbA1c(%) 7.3940. 94 7.5441.25°
HDL-C(mmol/L) 1.2740. 32 1.1240. 26
LDL-C(mmol/L) 3.5674-0. 94 3.247+1.21
TG(mmol/L) 2.1741.33 1.4340.61°
Ca(mmol/L) 2.2740.11 2.2970. 99
P(mmol/L) 1.0840. 14 1.5440. 98
ALP(U/L) 72.06+18. 33 75. 907428, 94
L,_, BMD(g/m") 0.93+0.12 0.87+0.11
B B BMD(g/m”) 0.76=+0.10 0.714+0.18"

.5 CC R A AL, P<C0. 05,

2.5 KB HEP LRP6 A rs2302685 i i3 B A= A
(TT FEFHD 552 8 (TC/CC B # 5056 % K
WHER L AB.C HEE T LRP6 £ A rs2302685
P TT R E TC/CC e [K R #5252 46 I 45 Ar
W, Z R B TEIT =B L (P>0.05), DABRHET
TT 3 H A% HDL-C B 8K F TC/CC Ft H # &,
TG.Ca,L,_, BMD ¥ i & T TC/CC K #Y, 2% 5

WA SR E X (P<0.05), WES,

x5 D#HBEHD LRP6 HE rs2302685 fu i TTEER S
TC/CCERABELZR ZRMIBIRILE (x £5,7n=55)
BgE] TT 5K # TC/CC H:[H
FPG(mmol/L) 7.6242. 24 7.3341.71
HbAlc(%) 7.66=1. 54 7.4140.95
HDL-C(mmol/L) 1.3540. 30 1.16-+0. 29°
LDL-C(mmol/L) 3.32+£1.12 3.5041. 02
TG(mmol/L) 1.87+1.06 1.27£0. 64°
Ca(mmol/L) 2.23+0.07 2.09+0.11°
P(mmol/L) 1.0940. 17 1.3240. 42
ALP(U/L) 69. 8817, 84 74,9224, 32
L,_, BMD(g/m") 0.980.14 0.82-+0. 10"
JB B % BMD(g/m®) 0.7740.12 0.73240.11

W5 TT M L, P<<0. 05,

2.6 LRP6 FEPH rs10743980,rs2302685 i & B A= %I
MRAS AL B # BMD i 5 CCXTT B #H L,
CT/TTXTT ## L,_,BMD HAK[ 4 %~ (1. 01 +
0.12).€0.934+0.11)g/m*],CCX CT/CC H#H K&
i BMD BALL 4 514 (0. 7920, 13), (0. 7340.09)
g/m*],CT/TTXCT/CC % L., &H 8 BMD [%
MR W[40 9 (1. 0140, 12) ,€0. 8340, 14)g/m”,
(0.7940.13),€0. 7140. 15)g/m* ], LA LE [7] — &
PRI i 2 7 7 T 67 o () I 28 78 B 2 38 BB IR 1Y BMID,
WA 1,

2.7 ZIA&MERIARA ST HDL-C J+& . BMI FE
2 B 35T BMD R A e B & (P <<0. 05) ; LRP6
FEIA rs10743980 fif i 52748 & L, -, BMD [ A% 1) 15
HZE(P<0.05), W6,
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*6 E L ERER ST
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T SRS BOR R IR T R ez
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B MEMR 253097 5 . 1 AR R 2 AR EAHE BMD 43 3
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I A 2 O M 3G B H AT LRP6 H D 7 3k [ 357 i
X 4 28 J5 T2DM & 9 OP & v i & L fig 38 .

RIANCHO %0 5 4 28 J5 Ao o b i 0F 58 45 52 o
LRP6 % [H rs2302685, rs11054704 i f5 £ &5
BMD A&, [FIFE A F 58 o % 3% [ 5 5 b [X 46 28 )
T2DM 4% LRP6 2 rs10743980, rs2302685 i i
AT TWRST, 45 3 W , 36 R 22 25 1k 0 5 TR i SR 3
BMD &, AWFIEEE RS Rk B 5% A A6 [\ 7 S PR AT
REsE, FIRBFIE S R R Z 8Ok A KON R b 256 ANHE, A~
[7i] 5 R R AN ] A 2R 38 A — 30, BE AR it 19 K/ S 9l
AN NBEM AR HEBAS ST 2 A [R]

TE LA 5878 5 BMD B9 7 1, L1 %5 FE X Wt
15 5 30 6 (0 BIF 5 T IR 92 48 22 )5 Lot BMD 7K P BRI
5 LRP6 R H B A %, STURZNICKEL £ 6] £
UESZAE B S AT P op LRP5 . LRP6 3 [ 3t [6] & #%
e, ARG R TR, AB.CAHEBEFEF LRP6 2K
rs10743980.rs2302685 o s Hf Az AU 15 58 A5 AU 35 4 5%
5= kMR AR L8R, 2 G2 L (P >>0.05) ,
T X 2 SR T BB Y SRR OP 1 & 95 BIL i AH X 52
2,00 D B FHFW ALAFRYE T AB.C AL HE
s ) & 22 08 th L IR B A BLVE SR 19, 78 LRP6
SEH BRATIR Z B S R AT T, 248 A
RHEZINEZ SEAE S5 . 1 D 485 1 LRP6
FEH rs10743980 7 55 e B 351 BMD B A= AU 5 T 58 A8
B HAZ A A8 & L, BMD FER A& 16 [ %, LRP6
LA rs2302685 i Ca,L,_, BMD B4 1 i F 5¢ 2%
L P R LRP6 JEH W47 SR # 2 5 T BMD 1 [
I, WA IR S X 35 TR 28 A8 X 0 A 1) 3K ] B 35t b
K2 AT 7 ANBER 28 4 R W R 5878 A
#F BMD Ik TR A& AE 6 8 A8 3, 24 7 56 TR (] e 2 A8
BF BMD [ AR 50 B 58, 3% BH 13k {7 g 28 A8 U R 3
BMD % T8 4= B, H b AT 8 /& tH T LRP6 i 55 %8 748
ST CE A0 A3 1R, T B Wnt3a {5 518 3 0 EEA
I LRP6 8, AT 51 B AR 3 5

BMI [&{K 2 BB 2l BMD F&AK 0% /& B IR 25, BMI
TE — 7 0 [ P 3 By 8 B UL N T Y R T
SiR R B A B 4y ST HDL-C T e 2 R B 0
BMD FEARH fa s R %, A8 & 8L, LRP6 & (4 Bl
T By LDL-C, i LRP6 K 2818 §: 3 LDL-C
WA  HDL-C IREsZ . (H4E4E R D = 194
2 J5 4e Mk HDL K5 BMD & 6 Al 560,
I, LRP6 Al fE i BMD #9378 855 K1~

REAEBF ST & B, LRP6 JE [ 8 48 Y % TG, LDL-C
Yoy e T B A 00 AT LRP6 i PR 5 A48 (A #4735
T2DM [ KB 3 . AP RS R PR, D 48
LRP6 FH rs10743980 fif 5 HF HbAlc /KPR A48 il 1y
T EFAE AL, TG /K 5848 RIS F 87 42 AU, LRP6 5k A
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rs2302685 i 5 HDL-C /K 3 % 748 Bl 5 F 55 4 A,
TG K548 BUAK F B 2E 0, $2 78 LRP6 SR R AE 5
H5THRRIEEAL. 5 LA RS RA—%, JEH
Al BEJE , LRP6 & Wnt {553l B% W [ 52 1k 2 — , 7 0%
BEAC W 98 4y ok B o TR E 2 A U IR A2 4k (LRPS,
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